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#^ ^*}: 2002/12/4 



l&^&m 0006 

[IllftgJt] 2002.10.31 

[U92I S3] XHS^I 15 SxIS ^PUI&t yc| D1I2£| &XI 

[3IS2J S^SI!] Semiconductor Memory device with self- refresh device 

for reducing power 

[ft 32!] 

[SSI SI Ah tfOIH^Efll 

[e^2J3H] 1-1998-004569-8 
[CHBieJ] 

[ CH El 2! 3 H ] 9-2000- 1 00004-8 

[xissbeim] eejm axis, &z\k\ zmm, mm 

i^mzismmmm 2000-049307-2 

[US It] 

[^S°l ^SHJI] s§^i 

[&S°I SgHJI] KIM.Yong Ki 

[^2!^£!S] 670405-1457728 

[^2&!S] 467-850 

[^±] SJIt 0ISAI CHIiS Afedl 441-1 

[^2|] KR 

[£jAh§^i m=? 

imm mm& xii42^°i ^soii 21s fts, JH60££I ^§ 

(HI SIS MS^Af S &=?mUQ. CH£I2! 
^§1S2! (21) 

[^S] 

Dl^iSIS] 20 2 29,000 £! 

[I^ft^S] 13 Pj 13,000 S 

[^tlSl^ifS] 0 2d OS! 

[^AfS^S] 6 & 301,000 S 

[&5II] 343,000 S 
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1020020066924 sjXH 2002/12/4 

[Ij^AIW] 1. QSfAi- SAilA1(£S)_1S 
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1020020066924 ^ 2002/12/4 

Jf-ofl t-flo]Bl« £|H3l4=M7l^ nflS-Sl ; <^ofl^ ^-g-S^ 

^"71 SHM-&*1?1 7) ^ T^^MH^l: ^l^Kr ^5.5} ^-g- ^yl*V 

£ 4 
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1020020066924 #^ 2002/12/4 

5^ Sell 41 T^ltr ^>£Sfl nflael ^{Semiconductor Memory 

device with self- refresh device for reducing power} 

£2^ £H 5LA]sl ^ vflJf- 1-3 

£3€r E.H ^5. el ^5.^^efl4l -^^M- M-^xfl^ s^iE. 

£7-^ £5^1 -H^°j- ^#*1» L+Bftfl^ 2|SSL. 
£8^ £7^1 ^l7l# ^-Bj-ifl^- 

Sllfe £4<>fl ^eflo]^- S\S.S.. 

£12-8: t^^l w^^tr nr€- ^li^l -S = E| = i!fl4=I v+ 
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1020020066924 %% <*LA- 2002/12/4 



£13 31 £14^ S.7*\] 5*1 ^1 ji^tt^^li^ ^^l A}-g-£l^ M 



<14> it^Sr ^\-°}^ ^ ^^l^(Dynimic Random Access) ^SLB] oflS-^ 

^rtb 3H4. 

<15> ^a]-^ wy^j Bfls.^ 37fl ^3 D|l2.el ^(Dynamic RAM, 

' DRAM ' °1 z\r ^3 *H5.e) (Stat icRAM, ' SRAM ' °1 5} £-^4-. ^ 

f^l>H SRAMxr 2fl*Klatch)» ^*Hr 47flsJ e ^fl^E^ 7 l-& H# t^^M afl^ofl 
#^<>1 Sfe ^&°] 3H^# 7-1^*1 

a] E]Sefl 41 (REFRESH) -2.^*1 

<16> 25^, DRAM-g- l7fl^ m^liE^ l7fl^ ^SH^S 71 -g- iS^r ^^JL, 7flsflAl 

sflAlEjol aItVo! ^14^1 al-el- ^^cf. 45^, DRAM^r ^71^15. nfls.^ ^ 

^ cfloiEil- ^^g^r el^efl4l ^°1 Jl^4. 
<i7> el^ell4l ^S-^ 4-S-21- ^ <y?is] s^-fr fsH ^}^\^- £ 
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1020020066924 %^ °J7}: 2002/12/4 

?fl5flAlEioll ^^Cf. °1*H^ ?)S.Z\)M ^-«H ^tfSM 

(auto) H^efl^sl- il^(self) 5] ^ 31 4=1 ^ °1 
<2o> e|Snfl£E] ^-^Hl^^ p^«.^w. e ^ e) S efl4=l <H^31^# ^ cflA] nflae] # 

*}^r ^ ^ CBR ( CAS-Be f or e-RAS ) ^\^}^^JL ?Vcf. /RAS ^IJlli^ /CAS 

<2i> El^efl^ elsefl4=l -g^l^lJLS. A>-g-s|^ /RAS ^15:n>^£ nflS-E] ^-^ 

^A^Aj^ji, /RAS ^JLiLcf /CAS ^1S7> 

<22> *V3g ( ^SElSefl4l7> 7^^oH 7].^. o.^*]. ti^o]*]^ v\]3.£\ ^} 7 \ JL^^S\- 

<23> £1-^ ^5fl7]^o]l nfliJL) ^ o] ^^^^^^ofl ^^S] ^- ;£ol t}- . 
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1020020066924 %% 2002/12/4 

< 24 > %vs<5H ^t^, ^^^1^1 oil sq^-ofl>H °J ^ ^ 4 

^s] ^l^'il^C/RAS./CAS./WE./CS.CKE.CLK ^^o} ^2.3 #*1<^ ^(«il?ifl 

efl^nfl oflaa) ^]>S-Efl *)H Jf(80)°fl *\ #^£)xr ^a)Sefl3 ^^^lJl(selfcom)-i- «3 
33*1-0} |^h 5 |4] o]oHo]^-Al^( se ifref)# #^Rr ^£E)l4i 
^bMHWO)^, €He)Hefl4=| ^Hlr^lJKselfrefHl ^ofMl-sM 7l^5j-^(<^] 
^tfl lMHz)^ #^J:(ck)» >M*Kr ^71(60)^, #^^l^(ck)# -g-^}<^ #^*> 

^^^71(50)^, ^^^71(50)^ #3* °l-g-*M €H3 = iJ||3 ^^-g; a]^ 
^>7l ^ EH^-g- i+Ej-iflfe AljLtl ^5.^3)3 ^HiJUsel f req)» #^*Hr >g = 
elsefl^ ^ ^H^CIO)^, USE] 3.314=1 ^-^teUUsel freq)# ^^^> #*l€^-7l 

^Mlol-l-AjJrCsg)-!- #^}^ ^1^71 ^O]«( 90 )2f ; ^1^71 ^o11o]^Al^(sg)# 
<y^«lo> ^l^#7l7V ^ , ^#^g- El-ol^ofl |55]£E^ ^£.*}7] $\ 

teel^efl^ ^^IJKsensdly)* t^*Rr 1fiS.£|5.3l4=| #5- *1H ^(95)^, 4^ 
3 ^-1* ^-a]^ ^cg«( 40 ) 2 |. j in^n^i^ ^^(selfreq) ^ ifi5.sl5.efl3 
^JL^lJiCsensdlyHl ^«fl ^^(40)^ E]5.efl4=| *lH*Rr -t^^H Jf (20)2}-, 

^cg^ (40) ^ 4<g«^^H«-(40)S ^*Hr ^€^^(30)* 

<25> £2^ 5=H ^^■'M ufl«- #^£014. 

< 26 > %h3&«H ^^^•^•^-(30)^ Sl^^SM: S3^^> ^1 ^°h v 

(VDD)# ifl^fsj^S ^*Rr i^g^ ^3^1(31)4, A2 #<y-(VPP)» i^^-s)S.oj) ^ 
^*Hr JL^ #^^1(32)54, *fl3 ^«a-(VBB)» <£<3«H ^#*Rr ^^^^3^1(33) 

# ?H1*VC1-. d\ 7 ]X\ ^<a- (VDD) o. .g.^ o_ s ^£2] tfly.^ ^ 
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1020020066924 #^ ^^>: 2002/12/4 

^^JI, Xl2 ^(VPP)^ ^^^^(over driving)-^ €-2-3. 

3j3.^# XI 1 ^(VDD)^ ^ ^^o] ^ji^ ^o- a)-§-5^ ^^l^-. ofl 
?itfl afli ^<?J-(VDD)-ir 2.5V3. SfraL, XI 2 2l«SKVFP)£- 3.3VS. -M7fl^ ^ 

<27> £3^ £l°fl £^5} ^2]£Efl^ ^*Mr l-M^TT 2}- £ o] cf . 

<28> oj^HlA^ £1 vfl^l %^*V^ , ^Efl^l nflS.E| -i = Ej = efl^ ^*H1 

<29> ^w.^o.^«-Ei 5}iAi^(/RAS), 7>^1Jl(/CAS) ^ XW^IslC/CS, 

/WE, CKE, CLK)-f^ XH ^(80)^*1 3^314=1 #Bfl«- ^€r} 

^ ^e^e^ self com)* €£el£5l|4i -MXM^(70)3. 

<so> -y-Efl XH-^-(70)^r #^oi<Hlol^-Als(CKE) ^ it^e)^efl4=| 

^^IJL (selfcom)^: ^^o} |£E]i^4)-§-oj oioflol^-s]^ |SelSe^ «?H°l-i:4! 
3L(selfref)# ^^Hl; <dS(CKE)^ ^S.^ ^H-M 

f^Efo]^ uv^ M ] A}-g-£r}-. o^7Hfe #&)<?MM^ a]^(CKE)^ €H^£e^ <?] 

<3i> ^71(60)^ ^2.z)E.rSft# °HHl:4lJ:(selfrefHl ^«fl ^HIt^H 

^ = 3 = efl3 ^-7j-§-<>> 7]^tt 7l^#^(ck)-i: *JH*Ml, ^^^71(50)^ 7]^ 
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1020020066924 #^ ^^>: 2002/12/4 

3* m^^r <^7H*r 7l^#^(ck)# lMHz(^7) lus)S 

# ^*Rr 

< 32 > i^E]^5M -§-*J- ^H«-(io)^ 32£-^€ #^-§r €^Bl^efl^ 

-^^RUUselfreq)!- ^^s]Sefl^ <^*1 Al#n}t}- #^t=K 

<33> ^o^, ^o§<* ^^«-(20)^r ^^£l^efl^ ^^^(selfreq)l- ^ ^ y>o> 

°] el^efl^ ^-i- *l*3<s}7fl £4. <^7H^ ^q.^ g_A}*}<% 

o.q-, ^<3<* ^0^(20)^ ^llael #*H*13 ^^st-l, s-^Mscl^i- s^-sRr, 

^<%<*°\ cflolB]* Xi^>Jl #-=-S}-7) ^l^fgjl- 
<34> ^-x]^7l *IMJf(90)4H*r iS^^Le^ ^*K!:£(selfreq)# 

^7} ^l^Als(sg)# alH^lJL (sg)fe ^n^n^ ^<>1 

<35> 0)0]*) ^l^|^-(95)^ ^lf^?] *lH^l:sL(sg)« 

#71 ^H^l^(sg)^ ^^^(40)^ ^^yl^ <>HH^> 7 j Al^ojcf. ^7]A^ 

*l*h8r #^1^717} <y^l^l:£lJl, e)^efl^|^Jl ^Vtt iS^ c-llolE^Al^ofl cfl 

*V ^^71- WlS^olofl o}7f£-lJl, ^1^71 7> ^ , t}-g- V±X\ l£6\} T^V 

*l"7l ^g-*V ^Cf. 
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1020020066924 %;% ^7}: 2002/12/4 

<36> €^^H-¥-(20)^ ^l^s.7l ^^lJKselfreq)* 0 ^^o\ ^-%r 3 

Sell 41 ^l^(aref)^ .2.£el^ell4Hl ^l^^H , a^Hfe iS^S 314=1 ^p-^HH 

^wl^l ^n.El Sell 4=1 ^^M: ^^^>7l ^ Alii AV-g-^cf. 
<37> ^2^, ofl S. el 3J"*1 iL'S, ^S5lSefl4l °l<*fl ol#^JL(sel f ref )7> *1 

olHl-sm ^oflA-1 ^SS]S.ell4l ^^^lS(selfreq)^lS7l- ^TJ:^ 

<38> ^ nil 2. el sq^A-i ^-^^^ ^7>«}-o> vfl^i ^12 3^«a- 

(VDD,VPP,VBB)# ^M9*M ^ 7)Ef ^Jf^SS ^*M1 3^cfl, £2ofl JE^s) 

lgH8#*K31)*IM *D1 ^<y-(VDD)^r Sl^oflA-l ^ #^*i<y-°_s 

°1H *l~§-€4-. ^sfltfl ^ = «?]7>5l7lM- ) ^i^7lsq- ifi^M* ^^«fl ^ 

^^^1^1 QQe-S. A>-g-^rf. ^13 #<y-(VBB)-£r S-^M^flxl^El^l 71^^^. A> 

-S-^cf. 3=3: 51A15}*1^ ^^^-#^-(30)^1^ 3*l*i$-§- ^"g-*Hr # 

<39> Aj- 7 j<q. v])S.€\ -SHE] = 4=1^ ^-aJ-A] i£S]^ nfl^sl 

51 ^^£7> ^7K>^a] n|.^ #7><5>^ ^MHt}. ofl^tfl 65M nflS.e| #*l«1Mfe- 500 
jkA^JS, 128M<HlAi^ 700 fxA ^S., 256M ^1-2.2] ^Hl*^ 1500,uA2l ^7} H3S&15. 
efl4=l rtS-SM, 512M ^HH^ 2500 nk %S.S] 7 A^£- 
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1020020066924 %:% 2002/12/4 

<4o> i4eH ^sslsefl^ #*l3l ^wl^^Hl ##Jf£-* ^1^1 

31, °1» #°l7l #^°1 ^-S-^Vcf. 



^-8: s|7l ^Sfl ^^s]^ ^^elsefl^ ^^1 ^3.5)^ #=l-g- ^ 9X^ *\]3-^ # 
Al^-^^rf ^t^}^ ifi^s^ ^d\] tfl^-ofl xi#£ tiH&ll- ^5L3l£M7l^ ^1 

s.^ #*hi 9X°)*\, ^sife ^ 3*1 °i-§-^ tfl^-s]^^^ 

*Le| = 3l£l ?-*HI Ml^l 3Me1« B^sefl^Al 71^ ufls.e] #*H1 ^^Ai,vfl«- 

*ni ^*\7) ^#*1; #7i ^|i ^^^"g-jicf ^ 

^^Nl^-a- 7>xi^ ^2 ^^•a-i- #^*>7i ji^-y- *hi#*1; ^ #7i iiB]seii 
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<44> ^ a. ofla.^ ^nJ-^^fl 5a°H, a^ofl ^^Hr 

< 46 > £4^r ^ w>^-2i^ ^*HH1 <4€- ^^Hl #^L€ 

< 47 > E4 § %V^V^ €S5lHEfl4l°fl ^lS-^l ^Itt ^-^H 

^ cf^o) ^l^^JK/RAS./CASyWE./CS.CKE.CLK ^^^> "llSL^ ^EflH 

ficfl 2]l?il4l*E]l)t *lH*Hr "115.^ ^l#Bfl*)H^-(800)2K € = 

4=1 -M^ufl ^HHMH-?- (800)^^-1 #^5}^ ^SelSefl^ ^^^l^Cself com) 

# °J ^ ^ v °> ojoHol^-Al^Cselfref)* >Si*B^e1l4=} ^Efl^M^ 

(700)2}-, ^Sal^efl^ <>H] oII-aIJl (selfref HI °1 <>IH-I:£l °1 7)^^sf^(^l^cfl 1MHz) 
«- 7^1^ #^AjJr( c k)# >S^*Hr ^71(600)^-, #^^15l(ck)l- #^Hfr 
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1020020066924 #^ 2002/12/4 

^^^71(500)5+, ^5K^^7l(500)£l #3* ^SElSefl^ ^^h§- A]*)- 

^ Ej-olnj^. ufEftfl^ fS5]^el|4i ^^S(selfreq)* «t^Rr >i^E)^^ 

$ ^ ^^^-(100)^, ^5.5]Sefl^l ^^^(selfreq)l- ^^o}- #^-S- 7l <£o))o] 

^HE^fl^ ^S^lJLCsensdly)!- ^^el^efl^ ^H^(950)£h cf^r^ 

^« T^l^Rr ^^^(4 00)3Z |. i ^^(selfreq) * €^^313 ^ 

5-^Jl(sensdlyHl 4^^(400)^ £^313 ^-^-g- *lH*Hr €^ ^ ^H^f (200)5+, 

^^« (400) ^ ^Q^l 0^(400)^ W*Rr ^-g^-f (300)* ^wlW. 

<48> 5L5^r £4^ ^Q^^m ^^\^5.o]v\. 

< 49 > 5L5# ^^^-(300)^ ^^-€^^°« v * 

(VDD)# i^^-5lS.S. ^*Rr ^5^1(310)^, A]2 ^<a-(VPP)S ^Y^S^l 

^-g-^Rr 3-&<& ^^1(320)2]-, ^13 ^^(VBB)l- iS^^l ^*Hr *1 ^iHS^l 
(330)1- ^tiltlcf. 

<50> cq 7 )x] ^oJ-(VDD)^: 9] m-EjL S ^^-Sjir *I ^ *I °J- °1 Jl , 

^]2 ^^-(VPP)^r ^.^^^olw o i( 0ve r driving)^ ^ jl4=^ ^^b§- ^IL^ 
s]^^^^ ^11 ^i^HVDD)^^- fe£ #°w v °l ^-f ^^olcf. 

<5i> ofl^tfl afli ^<y-(VDD)# 2.5V5. *Kll, *fl2 #<£(VPP)^r 3.3V^ ^ 

&tf. *fl3 ^^(VBB)^ ^j^^Ei ^I^aI yl^^^^l 9l7}*}7) W -f->& 
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<52> £6^ £5^1 ^^i^^H^ll- M-Bj-xfl^ S|S.£.oltf. 

<53> £6# #2:*H #3x^^.ig ( ^ao^ s£ 7 \ sel) 4=1 H.E. *«?HI °1 

if-M-^ EH n <H o]oflol^-£]^ Aijro} ^ = 3 = 3(3 f^lJUsensedly)* ^^^> 

*r *fll ^^7flolE( N1 )^ ; ^SL5L±r A o V 7l *fll ^TlHEO} #^ (ND^h #7l ifi 

Sel^efl 4=1 ^#<>1 ^l^lfe EM n <H olofl oj^-s^ 11^^ -g-^MlJUselfreq)-!- 

HV^^C^ ^^Uljl, ^ 33 ^ 2 ^ ^-EL7floU= 

(N2,N3)« ^wl^. 

^^efl^ ^^7] jL^<£#*l7l(321)£h 71(321)^1^ 

^sf^i ^)o]s\o] ^<5>7l ^7](322)5f, 1^ 7](322) 

^^Al^ofl uj-e}. JL^^- ^H^>7l ^ ^^^^(323)1- ^1^. 

<56> £7^ -H*!^ ^17]# M-Efvflxr S^S^Cf. 

<57> £8* ^sjiL^, -H^SKVPP)^ ^l^l'SMI ^%>(R1,R2)^, 

^^(VODHl °4^r°] 5qs.^E ^xl^Ei(MPl)^, 

(VDDHl <H^°1 Bla^iM^^liEKMPl)^ 7flolEo)l TflolM ^7>7> ^ 

^-olei* ^^*>^ 3i]S.^E ^^l^Ei(MP2)i4, Q i^r°l ^^l^EKMPl)^ Bj-^ofl 

, 7flolE 7 l- - *HHR1,R2)^ <g;I;t.£L(AH 3^r€ €S.^S^^]i&l(MNl)^, 

<y^oi ^^^Ei(MP2)^ Ef^l ^mms. #*1*Vjl7> *\<& 
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(Vcore)-i: <?]7}w>^ <ffl:E.^J= iffl^Bl (MN2)5^ ( *H 3.^.^*1 (MN1,MN2)^ ^°fl ^ 

^S-ili^l (MN3) ^ , s]a^E^fl^^(MP2)^ <?fi2.^S^^liEKMN2)^ 

til^H <^*Hr MI^MS(ND1)2}-, ^^t)1o1e (ND i)^ ^a^. til^H ^71(322) 

<58> ego. c 7 o) i^^'i-^^ 3^- u|-E|-i-fl^ 5]5.£o]c|-. 

< 59 > #^iL^, ji ^ ov y> ^ «| n ( 3 2 3 ) ^ ^^l7l^ t^Aiif tHsl^^H 

#>N*Rr 27fl^ ol^EidNQJNlO)^-, ^-ol-^-^CDl)^-, tfol^^(Dl) 

^ ^Ei(INlO)^ 3^r€ 7flsfl^EKCl)3f, r}o] o.h.(D1)^ 

<g^^ cfol^.= (D2)^, 4°l^-^-(D2)^ #=H1 <£^& 7fl=IWtH(C2)# ^wlW. ^7l 
*| t}e>j^T= (D2 )ol JI^CVPPH ^7^31 7fljf|MBj<q <^.°5. # 

^S]^r -H^SKVPPH JI*l<y-#*l 71(321)^- #^S»J1 514. 

<60> £10£r £7^1 ^"^1711- L|E|q]^ 5)S£o]cf. 

<61> -£10# ^71(323)-^ 3.%\<&#x]7]<$X\ #^S]^r ^7]^ 

ofloll-^lJL (ENABLE)* Ml^M e (ND2)^, nH^HH^ 

0>}a) ^B.7]}o}^$\ Ef^oi] ^^^(HM ~ IN7)4, ^2 »1 ^ ( IN7) ^| 

JL&<$ t^JlSS #^*Hir ^ltHEl(IN8)^- ^Hlt.Vcf. 

<62> £11^ £4«fl JEaHeI H efl ol s. ufEj-^i- z\ ^<£^_& 4^ ^ItH^ 

(IN11 - IN19)-& ^«1*>J1 
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<63> £12-^ ti>^-3]*V ^Al^ofl oj-s. Dfls.^ ^1^) ^s^^^x, 

<65> ^ , $)±?-^SL^B] e^-^JK/RAS), n^S(/CAS) ^ *lH^Jl(/CS, 

/WE, CKE, CLK)^* ^JZel ^l^Hfl ^flcH -^-(800)^^ <y^«3-o> ; a^^. £<g 

^Ss^Sefl^ ^^JUselfcom)* ^Efl^H «-(700)S 

<66> iflSEliElsfl^ ^o]«.(7oo)^ €-^<yoflol^-Als(CKE) ^ € = 3^314=1 ^Efl ?1 

1- ^]JL(selfref)-& #^<yoflol^ ^lJi(CKE)^ ifl Jfofl ^y}^ 

^*L^Al 7 ]^S)^ m^^-S. S^S. #33^ 

#^^oluj o. nV^i^ A]~§-£uf. a) 7 )*\ ^^°}o)]o}M- A]Ji(CKE)^ ^SS]Sefl4=l 5L = 
« *fl^l^c-11 Af-g-^cf. 

<6?> <>H^|, ^71(600)^ ^S^Sefl^ ^Hl-^JUselfrefHl 

*£l££\5.$]$\ 71^5]^ 7l^t^(ck)* ^^*>Jl ; ^^^71(500)^ 7]^# 

eKck)-g: #^t-Vnf. 5L12<i^ 7l^#^( c k)# lMHz(^7] lus)S. sq^r 
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1020020066924 #^ ^7>: 2002/12/4 

<69> °]o\tf, <&<&q *lH-*f(200)£r ^Sel^efl^ ^HdJKselfreq)* «9 ^<>> ifi^ 
3 slsefl4=l ^^Ml ^cf. ^7]a^ sgo^v *>q.sl fs|o S sa]^ 

^H^S ^^>ZL &^f;}7] ^ ^Hl:^* 
<70> ^V^, #^jj. 7 j ^o]«.(9oo)oi]^^ ^SEl^efl^ ^^KlSKselfreq)* «a^°h 

<7i> _ o]o]X\ QS.Z)Z.$15\ ^1^-^(950)^ #*\^7] ^H<dS(sg)« 

3 ^^tb ^l^l^l ^IJltl ^ = 51 = 31 3 #^.^lJl(sensdly)« ^7] 

^ ^l^#7l7> oMH-i-^Jl, ^JEL^^JL C-flolE^Jl 

^£ c-HolEil- ^^7H *l*Mr 
<72> i3s£&)JELefl4=) -E-ELtfloflAl ifi^^MH^OO)^ #*]^7] ^*\3L 

(selfreq)* e)^efl4=l -§^-8: ^l s S*>i, i§^Sefl4=| ^S.^ls(sensdly)» S3 
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<73> £12 6j) s_X\Q ^l^(aref)^ ^m^Sefl^ -f-aH ^3L°H , 

^€4. <Vl*1fe iS^elsefl^ EEi ^l°g*v * -i^'MH-^UOO)^ ^*fl 

<74> o^o} ^ = e]ng($| SJEL^HHtt f£E]£efl^ ^-aMH^(950W*1 #?^Rr >i 
SelSefl^ -^^s(selfreq)^ <>m°\) sjsfl i3<3*l*lH-^(200HH 

<75> ^^Hl H^e^eH^ S.H.tfltfl <y<HHl- o-^^cf7l- € 

S£lHell4=) ^-8: ^« ufl * *1H^L -^^4. 

<?6> zLeiM- ^. ^^oflA^ ^^.sl^efl^ SH^ll- ^lJL(selfref), iSl£B^ell4=) ^-^H) 

JL(selfreq) ^ iS^Sefl^l ^^l^(sensdly)# SJ^^V °Hol^-A)jr 
(stop)!- #^*}7l ^ ^ ^^^1^7) (300' )♦ ^Hlt4. 

<77> 7^^^1^71(300' HH <?H<>ll-^lJL(stop)^ ^SelSell^ £ 

^°fl ^1 0 J^>711 51^, <a^T ^^^#-¥-(300)« 4^oflol^-Al7lJl, ^} 4Se^^efl4l 
*M ^r*33^ ^1^^^(300)1- ^^1^11-^7171 Jfl^ Aj^olcl-. 

<78> £12^1 £Al^ ^l^^ll-^l^(selfref)7> ^oH^ ^#(*M < ?1 

^7i), ^ €^ElSefl^l SJ=<?} T^^l, ^]olloll-A]^( st0 p)^ cfl^i^. 5}ol^- 

-a-^l^Ji, ^ElSEfl^ Jl(selfreq)7> 1^1-JL iSHBlSefl^) ^^Jr ( sen sdly) 

7} iH^Rr ^P-Ti, ^, sell 41 ^ ^sgsi^ ^HHuv -fM*>7fl 

£4. 
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< 79 > tb^ ( t^^o^HI >\9^=lfe- ^Hl-^iJUstop)^ ^.A] l£E]^eW 

°1 ^ ^ °1« Sfl^M ^*fl ^sslsefl^ ^^S(selfreq)7> v+>H 

<?HHlr^iL(stop)7} ^€ °fl ^SBlSefl^H ^^HOJUselfreq)* i 

*i<3*m^ -a^^^H^(2oo)s #^*>7i ^oi^ocm- ^7>s. ^tti^sa 

4. 

^Hl: ^lSl(stO P )7> o]oflol-|-^ fe ^(^Hfe ^.-f ol ^^oflA^J; <?loflol^-Slc>l ^ 

^(VPP.VBB)* ^^Tll ^^^^1(310)^ <y<>iHi-^iJi<i 

<8i> Jl^^ 1 ^^ ^1(320) ^ ^^^-^^1(330)^1^ #^*Rf *}<y-(VPP,VBB)£- 

^^Ml Sl^ ol^^-^^l(320) ^ 7^ ^1(330)» rqi^ol^-A] f]ji t 

4=1 4^1 ^ Sl^-g- 3711 4= &7fl ^t}. 

<82> ji^'M^HH -^^sqfe -H^i'y-(VPP)^ iflJf <q ^ cgj.oi.fi. sUM-g-Ai^ t-fl 
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<83> £13 ^ £14^ S.7°\] £^1^ JL^t^^H^I -H*m<>l ^ 

Jl^ol ^JEL^o]^ ol7>5lJL 2.^M^^l^BK(Ml)ol H^SH ?fl 3)} A} Ei( c 1 ) 

<85> *V3i, e) = ^l4l ^Sefl^l *Kel7> #31^1 sfl^Hr ^jelbKH ^ 

tl^H HH^* tijMHl-^ol) ^7}^, oil- ^l # S. 7 l 7 ]. ^ 

^tf-g-, t+Al >8-7H #3€<>fl *l#*Hr ^4°!^. 
<86> ccf^ 2. ^ AV ^c^o]^- ^Hl§>JI ^Jl, 

ofl ^l7>^i^ Ji^^-(VPP)* 3l = afl3 f^H ^Ml B)S2fl4l ^f^m °l7>sl:£^ 

*>711 5]7ll£]^ ^ 5^1 Sj^r 

<87> £14^ 27flsl -i<H^fl°l (55,59)^, ^^5)1^(55,59)^1 wlSs}-^ *l$l* 

^l^^>7l ^ ^1^71^(57)^, ^1^71^ €^ 511 °1 (55,59)1- ^ HL^r 
^^71 ^ i^^I ^^1^(56,58)21-, ifl 31 = 3*1^(56,58)* ^H*>7l 31^ 

<88> .h^sHeL nii^ei #*H1^ *Lt\ ^A^r ££ ^^>7l s)n 27flai 

eflo] (56,58) *1-°H ^1^7l^-» ^wl^Jl, ^H^l ^ ;£*|^.3L7l^--I- iS<H 

^ -g-Hll- i^^M^^iEl(56,58)^ TllolE^ o]7|-£l^ ^£5. 
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<89> ^ nfls.^ #*HH^ ^^ 7l «.= ^a^j, M( ol^fl ^ 

oo> 4^ £ ^oflA^sq- go) ^selsefl^ 2.= <q*\ ^ ^^^z])^ -^^--g- ^ 

<92> ^rg^. DDR ^l^^-o^ ^-^ofl ^-g-^ a-Cf 3. <*-g- ^ 

DDR Dflae]^ lE^ae^ ^# ^a o > ^^^i^aI^I 200^>ol#^ 

^^Rlol ^^}7) nfl^-ofl ^ ol^ ^1?_># 7^]J1 

^l-Tfl *lH^H=r cfl^fl ^^*>^^-M-, Hl^e) ^^°\) HM^-I- -fM*> 
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141 

3^1 ^ °lS <?lsfl ^.Cf xi\)5L?) ^a>^- ^ olcf. 
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[^^^] 
[^T 1 * 1] 

°fl, ^-§- *r<«*Hr "US-el Si^H, 

^Mxr ^sltf ^ ^l^* °l-g-*H ifl^sl^i *>-8-=l£r 4^ 

2] 

l *M , 

^>7l ^l^iLtf 7}X^ 7^^-g- *#*M W ^ 
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[%^-% 3] 

ifi^ el ^3)4=1 2.J=°fl ^loi^v * ; °-i^-ey x\##z*v}z)- ^sq^ iSss}^5il4l 
°ll ^^-ofl x-^j-g cflolEil- sl^efl^^l^l^ v\)3-z] $i^H^i ( 

4] 

*fl 3 5^1, 

^^^.S.^ ^-71 ^Ssl^efl^ SL£. ^<?>°11 ofl ^11- s)^ ^Ssl^efl4l <?MH1^1 

It °J ^ , E}^O.S.^ #7l ^S5lSefl41 ^#°1 ^-q-^ Efcl^lofl oloflo]^-^)^ ^ 

SSI^^I^ ^5-^}Jl$ ^^Hr *fll NH^LTllole; ^ 

eM*?H oloflol-g-JS^ ^SBl^efl^ Jg-^-Al^l- tij^i^^ SJ^JL, E^O.^ H 
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&1 ^1. 



[^t 1 * 5] 

71 ^ jl&®#*}7}; 
^71; ^ 

^"71 #3^1 -H^<^ ^*Kr 5L&<$ ^«1*>^ ^ ^- 

6] 
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